Quantification and characterization of maize lipid transfer protein, a food allergen, by liquid chromatography with ultraviolet and mass spectrometric detection.
Maize (Zea mays) is not considered a major allergenic food; however, when food induced allergenic and immunologic reactions have been implicated to maize, lipid transfer proteins (LTPs) have been identified as major allergens. LTP is an extremely stable protein that is resistant to both proteolytic attack and food processing, which permits the allergen to reach the gastrointestinal immune system in an immunogenic and allergenic conformation, allowing sensitization and induction of systemic symptoms. They are considered a complete food allergen in that they are capable of inducing specific IgE as well as eliciting severe symptoms. We have purified and characterized an endogenous ~9 kDa LTP from maize kernels. The maize LTP consists of 93 amino acid residues and has a M(r) of 9046.1 Da, determined by electrospray ionization mass spectrometry. Following accurate identification and characterization of maize LTP, a highly specific and quantitative assay using liquid chromatography with ultraviolet and mass spectrometric detection was developed. The present assay enables determination of LTP over a concentration range from 29 to 1030 μg/g in maize kernel samples. Assay recovery (percent relative error, % RE) was measured at 11 different concentrations ranging from 4 to 147 μg/mL and did not exceed 5.1%. The precision (percent coefficient of variation, % CV) was measured at 3 concentrations on each of 4 days and did not exceed 14.4%. The method was applied to evaluate the levels of LTP in 14 different maize lines. To our knowledge, this represents the first quantitative liquid chromatography-ultraviolet/mass spectrometry (LC-UV/MS) assay for the determination of LTP for the assessment of a food allergen.